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ABSTRACT 



To provide an optical element in which resistance of elec- 
trodes on a scanning side is reduced, a rate of effectively 
utilizing light generated at organic layers is promoted and 
shortcircuit between anodes and cathodes is prevented, there 
is provided an optical element including first electrodes 
formed on a substrate, organic layers at least including 
organic light emitting materials formed on the first elec- 
trodes and second electrodes formed on the organic layers, 
in which the first electrodes and the second electrodes arc 
formed to be substantially orthogonal to each other and the 
organic layers are formed in an island-like shape at positions 
at which the first electrodes and the second electrodes 
intersect with each other. 

17 Claims, 7 Drawing Sheets 
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OPTICAL ELEMENT An explanation will be given of image display by the 

BACKGROUND OF THE INVENTION a^a^^^^byVIO.VL.A^gtol^ 

color organic EL display, as shown by FIG. 12, a scanning 

1. Field of the Invention circuit 13 is connected to the transparent electrodes 8 and a 
The present invention relates to an optical element includ- 5 brightness signal circuit 14 is connected to the cathodes 12. 

ing an organic light emitting layer and an organic EL Further, the organic layers lla, 116 and 11c respectively 

(electroluminescence) display having organic electrolumi- cmit ^ by time-sequentially applying signal voltages to 

nescent elements. the organic layers lla, lib and 11c at positions intersecting 

2. Description of the Related Art u , with the transparent electrodes 8 and the cathodes 12 by the 
According to an organic EL display having a number of scanni u md thc brightness ^ circuit 14. 

pjxels each constituted by an organic electrolummescent Acco ^ me ^ EL ^ ky ^ ^ ^ 

element (hereinafter, referred to as organic EL element), ' TTT i. * i 

voltage L applied to each of the organic EL element^ reproducmg apparatus by such a control 

electrons are injected from a cathode thereof and holes are However, there is the following inconvenience in the 

injected from an anode thereof respectively to an organic organic EL display. 

light emitting layer and light is emitted by causing recom- is j n me m which the organic EL display is driven by, 

bination of electrons and holes in the organic light emitting fof examp i e> lne matrix system, when a number of 

layer, scanning lines is several hundreds, in order to ensure suffi- 

As such an organic EL element provided to an organic EL deQt brightness, current of about 1 A/cm 2 need to flow, 

display, for example, there is a single hetero-structure type m ^ case> ^ oug ^ a differs depending also on the 
organic EL element shown by FIG. 9. According to the 20 size of the display, current of about 0.5 through 1 A is flowed 

organic EL element^ an anode 2 ^comprising a transparent msUaUinf > 0US \y in the transparent electrodes 8 connected to 

conductive film made of ITO (Indium tin oxide) or the like scanning circuit 13 

is provided on a transparent substrate 1 of a glass substrate ^ , * . ' , , ™ . . . . 

or the like, on which an organic layer 5 comprising a hole Further the resistance value of ITO which is normally 

transport layer 3 and a light emitting layer 4 and a cathode used for the transparent electrode 8 is about 100 times as 

6 made of aluminum or the like are provided in this order. much as that of a metal of aluminum or the like and its alloy. 

Further, according to the EL element constituted in this Accordingly, when large current of about 0.5 through 1 Ais 

way, when positive voltage is applied to the anode 2 and ^wed as mentioned above, voltage drop m the transparent 

negative voltage is applied to the cathode 6, holes injected electrode 8 is increased. Further, when such a large voltage 

from the anode 2 reach the light emitting layer 4 via the hole drop is caused in the transparent electrode 8, voltage applied 

transport layer 3 and electrons injected from the cathode 6 on the respective organic EL elements in the organic EL 

reach the light emitting layer 4, respectively and recombi- display becomes nonuniform and the display function of the 

nation of electrons and holes is caused in the light emitting organic EL display is significantly deteriorated, 

layer 4. At this occasion, light having a predetermined x^at is, when the organic EL display is driven by the 

wavelength is generated and is emitted from a side of the simple matrix system, although depending also on the dis- 
transparent substrate 1 to outside as shown by arrow marks 35 play size ^ current flowing in the electrodes on the scanning 

in FIG. 9. s ide becomes 100 through 1000 times as much as current 

Accordingly, by arranging a number of the organic EL flowing in the electrodes on the brightness signal side in 

elements in, for example, a matrix-like shape, an organic EL view of (he principle. However, in the case of the 

display is formed as mentioned above. organic ELdisplay, large current is flowed in the transparent 

FIG. 10 shows an example of such a conventional organic 40 ^ct^ g having high resistance. Therefore, large voltage 

EL display. The organic EL display shown by FIG. 10 is dpDn ^ causw j m a transparent conductive film constituting 

constituted such that a plurality of transparent electrodes 8 me fraDspare nt electrode 8. \faltage applied on the organic 

in a stripe-like shape (band-like shape) are provided on a u n ^ nb ^ Uc caasSiSx ^ Bg me respective pixels 

transparent substrate 7, an organic layer 9 in a sheet-like becomes nonuni fonn by which the display function is dete- 

shape constituted by laminating . ' ^le Umnsporl flayer and a 45 consumption in the transparent electrode 

light emitting layer are provided on the transparent elec- a • • a 

trodes 8 and a plurality of cathodes 10 in a stripe-like shape * 1S ^creasea . ™ , L 

(band-like shape) are provided on the organic layer 9 to be Further, in the case of the color organic EL display shown 

orthogonal to the transparent electrodes 8 and organic EL by FIG. 11, the organic layers lla, \lb and 11c are formed 
elements are formed at positions where the transparent 50 over an entire lower face thereof along the length direction 

electrodes 8 and the cathodes 10 intersect with each other. of the cathodes 12 formed in a stripe-like shape. Owing to 

FIG. 11 is a view showing other example of a conven- such a structure, brightness signals necessary for respective 

tional organic EL display. The organic EL display shown by colors of R, G and B must be provided from the cathodes 12. 

FIG. 11 is constituted such that the transparent electrodes 8 Therefore, the brightness signal circuit 14 must be con- 
in a stripe-like shape are provided as anodes on the trans- 55 nected to the cathodes 12 and the scanning circuit 13 must 

parent substrate 7, organic layers lla, lib and He in a be connected to the transparent electrodes 8. 

stripe-like shape each comprising a hole transport layer and Further, as mentioned above, power consumed in thc 

a light emitting layer are provided on the transparent elec- transparent electrodes 8 is increased and accordingly, low 

trodes 8 in a slate in which the organic layers and the f wnsumptioil formation in the entire organic EL 

transparent electrodes 8 are orthogonal to each other and ^ dclcrioratcd Accordingly, to provide the organic 

cathodes 12 in a stnpe-kke shape having dimensions sub- x havi lowpowcr consumption, the resistance of 

stantiaUy equal to electrodes on thTscanning side needs to reduce to thereby 

and 11c) arc provided on thc organic layers, lla, Urf and "j^" " u , ^ 

11c. lo this case, each of the organic layers lla, 11* and 11c reduce voltage drop. . 

is provided with a light emitting characteristic in correspon- As a measure for reducing the resistance of thc scanning 

dence with one of red (R), green (G) and blue (B) by which 65 side electrodes, there is disclosed a technology in which 

the organic EL display constitutes a display of full color or metal wirings are installed along with the transparent elec- 

multiple color. trodes in JP-A-5-307997. According to the technology, a 
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metal having low resistance is provided at a portion between According to a first aspect of the invention, there is 

the transparent electrode and the organic layer to thereby provided an optical element comprising first electrodes 

achieve low resistance formation of the scanning electrode. formed on a substrate, organic layers at least including 

However, in order to achieve sufficient low resistance organic light emitting materials formed on the first elec- 

formation by such a technology, an area of the metal wiring 5 trodes and second electrodes formed on the organic layers, 

provided along with the transparent electrode needs to wherein the first electrodes and the second electrodes are 

magnify as large as possible. When the area of the metal formed to be substantially orthogonal to each other and 

wiring is magnified in such a manner, the metal wiring wherein the organic layers are formed in an island-like shape 

covers the organic layers 11a, Ub and 11c constituting light at positions at which the first electrodes and the second 

emitting portions, as a result, the light emitting area of the w electrodes intersect with each other, 

organic EL element is reduced and the light emitting effi- According to a second aspect of the invention, there is 

ciency is deteriorated provided the optical element according to the first aspect 

Further, although it is conceivable to achieve low resis- wherein the second electrodes are formed to cover upper 

tance formation by enlarging the film thickness of metal, in faces and side faces of the organic layers, 

such a case, there causes a concern of bringing about According to a third aspect of the invention, there is 

shortcircuit between the anode and the cathode and nonuni- 1 provided the optical element according to the first aspect 

farmity in the film thickness of the organic layer. wherein a brightness signal circuit is connected to the first 

Further, according to the conventional organic EL display electrodes and a scanning circuit is connected to the second 

shown by FIG. 10 and FIG. 11, the organic layer 9 (11) is electrodes. 

formed over an entire face or formed continuously along the According to a fourth aspect of the invention, there is 
leogth direction of the cathode 12. The organic layer 9 (11) 20 provided an optical element wherein first electrodes corn- 
is provided with light guiding performance and accordingly, prising a transparent conductive material are arranged on a 
a portion of light generated in the organic layer 9 (11) is substrate in a stripe-like shape, wherein organic layers 
propagated in the organic layer 9 (11) and is guided in the including at least organic light emitting materials are formed 
transverse direction relative to the transparent substrate 7 as above an insulating film having openings formed on the first 
shown by arrow marks C in FIG. 13. Then, the portion of 25 electrodes, wherein second electrodes are formed on the 
light is attenuated in the guiding operation and the remaining organic layers to be substantially orthogonal to the first 
portion is lost by being emitted from peripheral pixels. electrodes and wherein the organic layers are forme in an 

That is, it is preferable that all of light generated in the island-like shape at positions at which the first electrodes 

organic layer 9 (11) is emitted to outside of the organic EL and the second electrodes intersect with each other, 

display by transmitting through the transparent electrodes 8 30 According to a fifth aspect of the invention, there is 

and the transparent substrate 7 and utilized as display light, provided the optical element according to the fourth aspect 

However, according to the structure of the conventional wherein the second electrodes are formed to cover upper 

organic EL display, a portion of light generated in the f aces ^ side faces of the organic layers, 

organic layer 9 (11) is not utilized as display light by which According to a sixth aspect of the invention, there is 

the efficiency of utilizing light is deteriorated and the bright- 35 prov ided the optical element according to the fourth aspect 

ness is reduced. wherein the first electrodes are formed to extend in one 

Further, a portion of light transmitted through the organic direction, the second electrodes are formed to extend to 

layer 9 (11) and guided in the transverse direction relative to omer direction and when a width of the first electrodes in a 

the transparent substrate 7, is emitted to outside of the direction orthogonal to the one direction is designated by a 

transparent substrate 7 by being emitted from the organic 40 DO tationwl, a width of the opening in a direction orthogonal 

layer 9 (11) constituting peripheral pixels by which light ^ the one direction is designated by a notation w2 and a 

originally generated at the peripheral pixels is interfered by width of the organic layers in a direction orthogonal to the 

the guided light and there also is a concern in which cross one direction is designated by a notation w3, the following 

talk is caused and color reproducing performance is dete- relationship is established. 

riorated 45 wlSw3>«2. 

Therefore, according to the conventional organic EL . 

display, it is difficult to provide sufficient brightness and the According to a seventh aspect of the invention there is 

color reproducing performance and in order to provide provided the optical element according to the fourth aspec 

exccllenl : display function, it is necessary to prevent light wherein a brightness signal circuit is connected to the first 

transmitting through the organic layer from being guided. 50 electrodes and a scanning circuit is connected to the second 

Further, according to the conventional organic EL display, electrodes, 

the organL layer 9*11) at a surrounding of an end portion According to an eighth aspect of the m^nUo^ there « 

8a in L widUn direction of the transparent electrode 8 is Prided the opUcal element accor«ur« to the fourth aspec 

electrically fragile and accordingly, as shown by an arrow whereintbe first electrodes comprise FTC (nKhuin tin oxide) 

mark D in FIG 13, shortcircuit iT caused between the anode « and the second electrodes compnse Al. (aluminum) 

(transparent electee) and the cathode 10 (12) and pixels According to a mntfc , aspect ot the invenUon the opUcal 

* K 1 * H element according to the fourth aspect further comprises 

cannot be selected. ^ electIodes between the organic layers and the 

SUMMARY OF THE INVENTION second electrodes and wherein the third electrodes are 

The present invention has been carried out in view of the 60 formed to cover upper faces and side faces of the organic 

above-described situation and it is an object of the present layers. 

inventions to provide an optical element in which resistance According to a tenth aspect of the invention, there is 

of electrodes on a scanning side can be reduced, a rate of provided the optical element according to the fourth aspect 

effectively utilizing light generated at the organic layers is wherein the insulating layer is made of polyimide. 

promoted and shortcircuil between anodes and cathodes is 65 According to an eleventh aspect of the invention, there is 

prevented and to provide an organic EL display in use provided the optical element according to the fourth aspect 

thereof, wherein the openings are formed in a rectangular shape. 
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According to a twelfth aspect of the invention, there is optical element applied to an organic EL display and 

provided the optical element according to the fourth aspect numeral 21 designates a transparent substrate made of a light 

wherein the organic layers include organic layers of red transmitting material such as glass, 

color, green color and blue color. According to the optical element 20, on the transparent 

According to a thirteenth aspect of the invention, there is 5 substrate 21, as shown by FIG. IB, a plurality of first 

provided an optical element wherein a plurality of first electrodes 22 in a stripe-like shape comprising JTO are 

electrodes comprising a transparent conductive material are formed in parallel and an insulating layer 23 made of 

arranged on a transparent substrate in a stripe-like shape, polyimide is formed to cover the first electrodes 22. In the 

wherein organic layers including at least organic light emit- insulating layer 23, right above the first electrodes 22, there 

ting materials are formed on an insulating film having 10 are formed and arranged a number of openmgs 24 having a 

openings formed on the first electrodes, a plurality of second rectangular shape for making surfaces of the first electrodes 

electrodes are formed on the organic layers to be substan- 22 face outer side in a dot-like shape, 

tially orthogonal to the first electrodes and wherein the Further, on the first electrodes 22, there are installed 

organic layers are formed in an island-like shape only at on3 am C layers 25a, 2St and 25c from insides of the openings 

positions at which the first electrodes and the second elec- 15 24 0 f the insulating layer 23 to the insulating layer 23. The 

trodes intersect with each other. organic layers 25a, 25b and 25c communicate with the first 

„ n electrodes 22, that is, connected to the first electrodes 22 via 

BRIEF DESCRIPTION OF THE DRAWINGS the openings 24 and are formed in a rectangular shape larger 

FIGS. 1A and IB are views showing an outline constitu- than the openings 24 in plane view as shown by FIG. 1A. 

tion of an embodiment of an optical element according to the 20 Further, all of the organic layers 25a, 25ft and 25c arc 

invention in which FIG. 1A is a plane view showing formed in an island-like shape independently from each 

essential portions and FIG. IB is a sectional view taken other and are arranged within a width wl of the first 

along a line A— A of FIG. 1A; electrodes 22 in plane view. Further, the organic layers 25a, 

FIGS. 2A,2B,2C, 2D, 2E and 2F are side sectional views 25i -and 25c arc formed and arrayed in correspondence 

showing essential portions for explaining a method of fab- 25 with respective* of the openmgs 24 and are installed in a 

ricating the optical element shown by FIG. 1 in an order of state of respectively covering corresponding ones of the 

steps* openings 24. 

FIG. 3 is a connection diagram of a drive circuit in an r ™« refore . a P lane n view k sha P e * ^ 2 ** 

example in which the optical element shown by FIG. 1 30 formed in a size smalle r than 

. CT r j. , . organic layers 25a, 25b and 25c. As shown by FIGS. 1A and 

constitutes an organic EL display, ^ IB, a width w2 of the opening 24 in a direction orthogonal 

FIG. 4 is plane view showing a modified example of pixel to fl bE ^ tudirjal direction 0 f the first electrode 22 is nar- 

arrangement in the optical elements according to the inven- rower ^ a yrm ^ of ^ organic laycrs 25a, 25b and 

tion; 25c. Further, as mentioned above, the organic layers 25a, 

FIG. 5 is a side sectional view showing essential portions 35 2&b and 25c are arranged within the width wl of the first 

for explaining operation of the optical element shown by electrodes 22 in plane view and accordingly, a widtb w3 of 

FIG. 1; the organic layers 25a, 25b and 25c is equal to or smaller 

FIG. 6 is a plane view showing a modified example of an than the width wl of the first electrodes 22. Accordingly, a 

optical element according to the invention; ^ relationship of wl£w3>w2 is established among the width 

FIG 7 is a plane view showing a modified example of an wl of the first electrodes 22, the width w2 of the openings 

optical element according to the invention; 24 and the width w3 of the organic layers 25a, 25b and 25c. 

FIG. 8 is a plane view showing a modified example of an Further, from such a constitution, as shown by FIG. IB, 

optical element according to the invention; the organic layers 25a, 25b and 25c are not present direct y 

FIG. 9 is a side sectional view showing an outline 45 ^ove end portions 22a of then rst ^^^^ 

constitution of a conventional single hetero-stucture type ** d la " CT 23 15 mter P osed Uwrtbe - 

organic EL element, Further, the organic layers 25a, 25b and 25c are rcspec- 

FIG. 10 is a perspective view shown* an outhne ^consU- ^ * ^ m ^ 

tution of an example of a conventional organic EL display, ^ J^/^ cmiuing m * aterials m correspondence with 

FIG. 11 is a perspective view showing an outline consti- respective colors of red (R), green (G) and blue (B), arc 
tution of other example of a conventional organic EL furmcr provided ^ hole transport layers, electron trans- 
display; port layers, hole block laycrs and so on and are formed by 

FIG. 12 is a perspective view showing a state of being laminating them. Further, according to the embodiment, the 

connected with a drive circuit of the organic EL display 55 light emitting layer of the organic layer 25a corresponds to 

shown by FIG. 11; and red color (R), the light emitting layer of the organic layer 

FIG. 13 is a side sectional view showing essential portions 25b corresponds to green color (G) and the light emitting 

for explaining the problem of the conventional organic EL layer of the organic layer 25c corresponds to blue color (B), 

display. respectively. 

ex att cnn r Cn} rprrnw nn thp 60 Further > above me transparent substrate 21, a plurality of 

VE IS%^^!^™£^ second electrodes 26 in a stripe-like shape are formed in 

PREFERRED EMBODIMENTS piraM ^ m arranged ^ a state of t^ing substantially 

A detailed explanation will be given of embodiments of orthogonal to the first electrodes 22. The second electrodes 

the invention as follows. 26 are of low resistance comprising a metal or an alloy 

FIGS. lAand IB are views showing an outline constitu- 65 having light shielding performance and according to the 

tion of an embodiment of an optical element according to the embodiment, the second electrodes 26 arc made of ahimi- 
invention. In FIGS. 1A and IB, numeral 20 designates an num. Further, the second electrodes 26 are formed to cover 
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upper face sides of the organic layers 25a, 256 and 25c Further, according to the embodiment, thicknesses of the 

arranged on the first electrodes 22. Therefore, the organic organic layers 25a, 255 and 25c are constituted to differ from 

layers 25a, 256 and 25c are arranged to be independent from each other such that the thickness of the red organic layer 

each other respectively at positions where the first electrodes 25a is 150 am, the thickness of the green organic layer 256 

22 and the second electrodes 26 intersect with each other. 5 is 100 nm and the thickness of the blue organic layer 25c is 

In this case, according to the embodiment, as shown by ^® nm * 
FIG. IB, the second electrodes 26 covering the upper face ***** ^ ? owa b >L nG ' 2 f> me ***** electrodes 26 in a 
sides of the organic layers 25a, 256 and 25c are formed to s ^pe-like shape are formed by the physical forming process 
cover not only the upper faces of the organic layers 25a, 256 ? f ****ng process or vapor deposition process or the like 
and 25c but also side faces thereof exposed above the w \ va P°' deposition mask haying openings m a 
gating layer 23. hereby « men«one7late, .when each S£ SMS S^S^ 
of fee organic layers 25a, 256 and 25c generates light, the ^ ^ ^ 25c „ shown b p, G ^ A^^g to y the 
light is not transmitted to outer side from the upper face or embodiment, there are provided the second electrodes 26 
the side faces but transmitted from its lower face to the ma de of aluminum in a stripe-like shape having the thick- 
transparent substrate 21 via the first electrode 22 which is a D ess of 300 nm and the width of 440 /an. 
transparent electrode and is emitted further to the outer side. Thereafter, an insulating layer (illustration is omitted) and 

In forming the optical element 2 having such a so on are formed to cover the second electrodes 26 to 

constitution, firstly, as shown by FIG. 2A, the transparent thereby provide the optical clement 20 of full color, 

substrate 21 comprising glass is prepared. Successively, on Further, as the method of forming the organic layers 25a, 

the transparent substrate 21, a film of a transparent conduc- 20 256 and 25c and the second electrodes 26, in place of the 

tive material excellent in light transmitting performance and vapor deposition mask process, other patterning process, for 

having excellent conductivity or ITO in this embodiment is example, a method of using lithography technology and 

formed by a physical film forming process such as sputtering etching technology or the like may be used, 

process and the first electrodes 22 in a stripe-like shape are According to the optical element 20, the organic layers 

formed as shown by FIG. 2B by using publicly-known * 25a, 256 and 25c are formed in an island-like shape inde- 

lithography technology and etching technology. Further, in pendently from each other. Therefore, when the optical 

respect of dimensions of the first electrodes 22, according to elera ent 20 is driven by the simple matrix system, for 

the embodiment, the thickness is set to 200 nm and the width example, as shown by FIG. 3, an organic EL display 30 is 

(wl) is set to 140 /an. constituted by connecting a brightness signal circuit 14 to 

Next, in a state of covering the first electrodes 22, an the side of the first electrodes 22 and connecting the scan- 
insulating material or polyimide in this embodiment, is ning circuit 23 to the side of the second electrodes 26. 
coaled above the transparent substrate 21 by a thickness of when the organic EL display 30 is constituted in this way, 
about 1 /mi by the spin coating process, successively, the and driven by the simple matrix system by connecting the 
openings 24 are formed on the first electrodes 22 as shown 35 brightness signal circuit 14 and the scanning circuit 13 to the 
by FIG. 2C by using publicly-known lithography technology respective electrodes, voltage drop in the first electrodes 22 
to thereby provide the insulating layer 23. In this case, in which are transparent electrodes can be reduced by which 
respect of the opening 24, according to the embodiment, a voltage applied on the organic layers 25a, 256 and 25c 
rectangular shape of 290 fan in length and 80 /an in width constituting the respective pixels can be made substantially 
(width w2) is formed. ^ uniform and the light emitting brightness can be made 

Further, polyimide is used for the insulating layer 23 since uniform . 

it has excellent insulating performance and excellent adher- Further, power consumed in the first electrodes 22 can be 

ing performance in respect with a matrix. However, other made negligibly small and accordingly, power consumption 

material may naturally be used so far as it is an insulating can be reduced. 

material having such properties. 45 Further, according to the above-described optical element 

Next, as shown by FIG. 2D, the organic layers 25a of red 20, the organic layers 25a, 256 and 25c are formed in an 

color (R) are formed in the openings 24 and on the insulating island-like shape independently from each other. Therefore, 

film 23 at surroundings thereof by a vacuum vapor deposi- arrangement of the organic layers 25a, 256 and 25c become 

tion process by using a vapor deposition mask arranged with arbitrary and therefore, the arrangement of the unit pixels 

a plurality of openings in a rectangular shape. Next, as so constituted by the respective organic layers 25a, 256 and 25c 

shown by FIG. 2E, similar to formation of the organic layers can arbitrarily be constituted, therefore, the pixels in corre- 

25a, the organic layers 256 of green color (G) and the spondence with respective colors of red color (R), green 

organic layers 25c of blue color (B) are successively formed. color (G) and blue color (B) can also be arranged in a delta 

Further, in forming the organic layers 25a, 256 and 25c, shape as shown by FIG. 4. 

vapor deposition is carried out by using vapor deposition 55 Further, according to the above-described optical element 

masks in correspondence with the respective colors by 20, the organic layers 25a, 256 and 25c are formed in an 

respectively interchanging them or by moving the same island-like shape independently from each other and the 

vapor deposition mask. Accordingly, the provided organic upper face side, that is, upper faces and side faces of the 

layers 25a, 256 and 25c are formed to pile up in a rectan- organic layers 25a, 256 and 25c are covered by the second 

gular shape in plane view independent from each other. 60 electrodes 26. Accordingly, as shown by arrow marks in 

According to the embodiment, there is provided a rectan- FIG. 5, when the organic layer 256 ( 25a, 25c) generates 

gular shape of 320 /an in length and 110/im in width (width light, the light is reflected without being transmitted to the 

w3). Therefore, the above-described relationship among the outer side from the upper face or the side faces, as a result, 

width wl of the first electrodes 22, the width w2 of the almost all of the light is transmitted from the lower face of 

openings 24 and the width w3 of the organic layers 25a, 256 65 the organic layer to the transparent substrate 21 via the first 

and 25c, that is, the relationship of wl (-140 /an) ^ w3(-l 10 electrode 22 which is a transparent electrode and is emitted 

/an)>w2(-80 /on) is satisfied. to the outer side. 
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Accordingly, light generated by the organic layers 25a, invention is applied to a color organic EL display, the 

25b and 25c can effectively be utilized by which there can present invention is applicable also to a monochromatic 

be carried out a display having higher brightness and more organic EL display and is further applicable not to the 

excellent color reproducing performance. In this case, such organic EL display under the simple matrix drive system but 

an effect is achieved not only for color display but similarly 5 an organic EL display by an active matrix system driven by 

for monochromatic display, TFTs (thin film transistor) or the like. 

Further, according to the above-described element 20, the Further, the optical element according to the invention can 

insulating layer 23 having the openings 24 are provided also be utilized as a light source of a dial or the like and in 

between the first electrodes 22 and the organic layers 25a, that case, the optical elements need not to arrange in a 

25b and 25c and the opening 24 are formed in a size smaller 10 matrix-like shape. Further, the optical element is applicable 

than the plane view shape of the organic layers 25a, 25b and also to a spontaneous light emitting element for a filter 

25c. Therefore, the organic layers 25a, 25b and 25c are not adjusting chromaticity or optical communication apparatus 

directly present particularly above the end portions 22a in or the like and is further applicable to an image taking 

the width direction of the first electrodes 22 and the insu* element or the like as an application when incident light is 

lating layer 23 is interposed therebetween, accordingly, 15 converted into electric signal. 

shortcircuit between the first electrodes 22 and the second As has been explained above, according to the optical 

electrodes 26 directly formed thereabove is prevented and element of the invention, a plurality of organic layers are 

the pixels can firmly be selected. provided in a state of being independent from each other in 

Further, according to the above-described optical element an island-like shape and accordingly, arrangement and com- 

20, in a state of plane view, the organic layers 25a, 25b and 20 bination of organic layers, cathodes and anodes can arbi- 

25c are arranged within the width of the first electrodes 22 trarily be carried out by which selection and arrangement of 

and accordingly, the width w3 of the organic layers 25a, 25b pixels comprising the organic EL elements and electrodes 

and 25c is made equal to or smaller than the width wl of the forming constituent elements of the elements become arbi- 

first electrodes 22 (wl^w3). Therefore, in designing, the trary and accordingly, the second electrodes comprising a 

width wl of the first electrodes 22 can relatively be 25 metal or an alloy having small resistance can be used for 

increased by which a reduction in the wiring resistance of electrodes on the scanning side where the larger current 

the first electrode can be achieved. flows. 

Further, although according to the above-described Further, the organic layer is arranged witbin the width of 

embodiment, the second electrodes 26 are formed in a the first electrode in the plane view state and accordingly, the 

stripe-like shape having the same width over an entire width of the first electrode can be made relatively large in 

constitution, the present invention is not limited thereto but, design by which the wiring resistance of the first electrode 

otherwise, for example, as shown by FIG. 6, there may be can be reduced and accordingly, a reduction in power 

constituted second electrodes 27 in a stripe-like shape in consumption can be achieved. 

which the widths are partially narrowed. However, also in 3J Further, there is installed the insulating layer having the 

this case, it is preferable to constitute a plane view shape openings for communicating the first electrodes with the 

such that the upper face sides of the organic layers 25a, 256 organic layers are installed between the first electrodes and 

and 25c can be covered by the second electrodes 27. the organic layers and the openings are formed in a size 

Further, although according to the above-described smaller than the plane view shape of the organic layers and 

embodiment, the second electrodes 26 are provided directly ^ accordingly, particularly, the organic layers are not present 

on the organic layers 25a, 25b and 25c, as shown by FIG. 7, directly above eod portions in the width direction of the first 

metal films 28 having a size substantially the same as the electrodes but the insulating layer is interposed 

upper face shape of the organic layers 25a, 25fa and 25c may therebetween, therefore, shortcircuit between the first elec- 

be installed thereabove and the second electrodes may be trodes and the second electrodes directly formed thereabove 

installed thereabove. Further, as shown by FIG. 8, metal 45 is prevented and pixels can be selected firmly, 

films 29 having a shape exactly covering the upper faces and Further, the first electrodes and the second electrodes arc 

side faces of the organic layers 25a, 25b and 25c may be formed respectively in a stripe-like shape and are arranged 

installed thereon and the second electrodes 26 may be substantially orthogonally to each other, the organic layers 

installed thereon. arc provided at positions intersecting with these in an 

Further, the metal films 28 or the metal films 29 may be so island-like shape independendy from each other, Therefore, 

made to function as the second electrodes. In this case, when the upper face sides of the organic layers arc formed 

electrodes formed on the metal films 28 or 29 constitute in a state of being covered by the second electrodes, light 

wirings for conducting electricity to the metal films 28 or 29. generated at the organic layers are not guided to other ones 

In respect of the wirings, the shape and the dimensions are of the organic layers but can be taken out efficiently from the 

arbitrary and the wirings may naturally be made smaller than 5S transparent substrate side as display light, 

the size of the organic layers 25a, 25f> and 25c. According to the organic EL display of the invention, the 

Further, according to the invention, also in respect of the plurality of organic layers are provided in a state of being 

opening 24 of the insulating layer and the organic laminated independent from each other in an island-like shape and 

members 25a, 25b and 25c, the dimensions and shapes are accordingly, arrangement and combination of the organic 

not limited to those in the above-described embodiments but 60 layers, the cathodes and the anodes can arbitrarily be carried 

arc arbitrary. Naturally, in respect of individual ones of the out by which selection and arrangement of the pixels com- 
openings 24 and the organic laminated members 25a, 25b prising the organic EL elements and electrodes constituting 

and 25c, the sizes or shapes may be changed in accordance the constituent elements of the elements can arbitrarily be 

with forming positions or colors. carried out and therefore, there can be constituted the second 

Further, although according to the above-described 65 electrodes made of a metal or an alloy having small resis- 
embodiments, an explanation has been given of an example tance by electrodes on the scanning circuit side where the 
in the case in which the optical element according to the larger current flows. 
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Further, large current can be prevented from flowing in 
the first electrodes comprising a transparent conductive 
material having large resistance by such a constitution by 
which nonuniformity of light generation of respective pixels 
caused by voltage drop can be minimized and accordingly, s 
deterioration in the display function can be prevented. 

Further, large current is not flowed in the first electrodes 
having large resistance and therefore, power consumed there 
is reduced and accordingly, low power consumption can be 
achieved. 10 

Further, the plurality of organic layers are provided in a 
state of being independent from each other in an island-like 
shape by which arrangement and combination of the organic 
layers, the cathodes and the anodes can arbitrarily be carried 
out and accordingly, for example, in a color organic EL 15 
display, pixels respectively in correspondence with red (R), 
green (G) and blue (B) can arbitrarily be arranged and 
accordingly, for example, a delta arrangement can also be 
constituted. 

Further, the first electrodes and the second electrodes can 20 
be formed respectively in a stripe-like shape and are 
arranged substantially orthogonally to each other and 
organic layers are provided independently from each other 
in an island-like shape at positions intersecting with these 
and accordingly, when the upper face sides of the organic 
layers are formed in a state of being covered by the second 
electrodes, light generated at. the organic layers is not guided 
to other ones of the organic layers but can efficiently be 
taken out from the side of the transparent substrate as display 
light. 

Further, light generated in the organic layers can effi- 
ciently be taken out as display light in this way and 
accordingly, drive voltage or drive current can be reduced by 
which a display having higher brightness, longer life and 35 
lower power consumption and higher reliability can be 
realized. 

Further, light generated in the organic layer does not reach 
other pixel by being guided in the organic layer and 
accordingly, deterioration of color reproduction caused by 40 
cross talk can be prevented and accordingly, there can be 
realized a display having high function excellent in color 
reproducing performance. 

What is claimed is: 

1. An optical element comprising: 45 

first electrodes comprising a transparent conductive mate- 
rial arranged on a substrate in a stripe-like shape; 

organic Layers including at Least organic light emitting 
materials formed above an insulating film having open- 
ings formed on said first electrodes; 50 

second electrodes formed on said organic layers substan- 
tially orthogonal to said first electrodes; 

wherein said organic layers are formed in an island-like 
shape at positions at which said first electrodes and said 
second electrodes intersect with each other; and 55 

said first electrodes arc formed to extend in one direction, 
said second electrodes are formed to extend to other 
direction and when a width of said first electrodes in a 
direction orthogonal to be one direction is designated 
by a notation wl, a width of said openings in a direction 60 
orthogonal to the one direction is designated by a 
notation w2 and a width of said organic layers in a 
direction orthogonal to the one direction is designated 
by a notation w3, the following relationship is estab- 
lished; 65 

wlSw3>w2. 



2. An optical element comprising: 

a plurality of first electrodes comprising a transparent 

conductive material arranged on a transparent substrate 

in a strip-Like shape; 
organic layers including at least organic light emitting 

materials formed on an insulating film having openings 

formed on said first electrodes; 
a plurality of second electrodes formed on said organic 

layers substantially orthogonal to said first electrodes; 

and 

said organic layers formed in an island-like shape only at 
positions at which said first electrodes and said second 
electrodes intersect with each other, 

wherein said first electrodes are formed to extend in one 
direction, said second electrodes are formed to extend 
to other direction and when a width of said first 
electrodes in a direction orthogonal to the one direction 
is designated by a notation wl, a width of said openings 
in a direction orthogonal to the one direction is desig- 
nated by a notation w2 and a width of said organic 
layers in a direction orthogonal to the one direction is 
designated by a notation w3, the following relationship 
is established; 

wl£w3>w2. 

3. An optical element comprising: 

first electrodes comprising a transparent conductive mate- 
■ rial arranged on a substrate in a stripe-like shape; 

organic layers including at least organic light emitting 
materials formed above an insulating film having open- 
ings formed on said first electrodes; 

second electrodes formed an said organic layers substan- 
tially orthogonal to said first electrodes; 

wherein said organic layers are formed in an island-like 
shape at positions at which said first electrodes and said 
second electrodes intersect with each other; and 

third electrodes disposed between the organic layers and 
the second electrodes; and 

wherein said third electrodes are formed to cover upper 
faces and side faces of said organic layers. 

4. An optical element comprising: 

a plurality of first electrodes comprising a transparent 

conductive material arranged on a transparent substrate 

in a strip-like shape; 
organic layers including at least organic light emitting 

materials formed on an insulating film having openings 

formed on said first electrodes; 
a plurality of second electrodes formed on said organic 

layers substantially orthogonal to said first electrodes; 

and 

said organic layers formed in an island-like shape only at 

positions at which said first electrodes and said second 

electrodes intersect with each other, 
third electrodes disposed between the organic layers and 

said second electrodes; and 
wherein said third electrodes are formed to cover upper 

faces and side faces of said organic layers. 

5. An optical clement comprising: 
first electrodes formed on a substrate; 

organic layers at least including organic light emitting 

materials formed on the first electrodes; 
second electrodes formed on the organic layers; 
said first electrodes and said second electrodes being 

formed to be substantially orthogonal to each other, and 
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said organic layers being formed in an island-like sbape at 

positions at which said first electrodes and said second 

electrodes intersect with each other; 
wherein a brightness signal circuit is connected to said 

first electrode and a scanning circuit is connected to 

said second electrodes. 

6. An optical element as claimed in claim 5, wherein said 
second electrodes are formed to cover upper faces and side 
faces of said organic layers, 

7. An optical element comprising: 

a plurality of first electrodes comprising a transparent 

conductive material arranged on a transparent substrate 

in a strip-like shape; 
organic Layers including at least organic light emitting 

materials formed on an insulating film having openings 

formed on said first electrodes; 
a plurality of second electrodes formed on said organic 

layers substantially orthogonal to said first electrodes; 

and 

said organic layers formed in an island-like shape only at 
positions at which said first electrodes and said second 
electrodes intersect with each other; 

wherein said electrodes are formed to cover upper faces 
and side faces of said organic layers, and 

wherein said first electrodes are formed to extend in one 
direction, said second electrodes are formed to extend 
to other direction and when a width of said first 
electrodes in a direction orthogonal to the one direction 
is designated by a notation wl, a width of said openings 
in a direction orthogonal to the one direction is desig- 
nated by a notation w2 and a width of said organic 
layers in a direction orthogonal to the one direction is 
designated by a notation w3, the following relationship 
is established; 

wl£w3>w2. 

8. An optical element as claimed in claim 7, further 
comprising: 

third electrodes disposed between said organic layers and 

said second electrodes; and 
wherein said third electrodes are formed to cover upper 

faces and side faces of said organic layers. 

9. An optical element wherein: 

a plurality of first electrodes comprising a transparent 
conductive material are arranged on a transparent sub- 
strate in a stripe-Like shape; 
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organic layers including at least organic light emitting 
materials are formed on an insulating film having 
openings formed on said first electrodes; 

a plurality of second electrodes are formed on said organic 
layers to be substantially orthogonal to said first elec- 
trodes; and 

said organic layers are formed in an island-like sbape only 
at positions at which said first electrodes and said 
second electrodes intersect with each other, 

wherein a brightness signal circuit is connected to said 
first electrodes and a scanning circuit is connected to 
said second electrodes. 

10. An optical element as claimed in claim 9, wherein said 
second electrodes are formed to cover upper faces and side 
faces of said organic layers. 

11. An optical element as claimed in claim 9, wherein said 
first electrodes comprise [TO (indium tin oxide) and said 
second electrodes comprise Al (aluminum). 

12. An optical element wherein: 

first electrodes comprising a transparent conductive mate- 
rial are arranged on a substrate in a stripe-like shape; 

organic layers including at least organic light emitting 
materials are formed above an insulating film having 
openings formed on said first electrodes; 

second electrodes are formed on said organic layers to be 
substantially orthogonal to said first electrodes; and 

said organic layers are formed in an island-like shape at 
positions at which said first electrodes and said second 
electrodes intersect with each other, 

wherein a brightness signal circuit is connected to said 
first electrodes and a scanning circuit is connected to 
said second electrodes. 

13. An optical element as claimed in claim 12, wherein 
said second electrodes are formed to cover upper faces and 
side faces of said organic layers. 

14. An optical element as claimed in claim 12, wherein 
said first electrodes comprise I TO (indium tin oxide) and 
said second electrodes comprise Al (aluminum). 

15. An optical element as claimed in claim 12, wherein 
said insulating layer is made of polyimide. 

16. An optical element as claimed in claim 12, wherein 
said openings are formed in a rectangular shape. 

17. An optical element as claimed in claim 12, wherein 
said organic layers include organic layers of red color, green 
color and blue color. 
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